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VACUUM THERAPY AND CLEANSING DRESSING FOR WOUNDS 



The present invention relates to bandages for wounds, and more 
particularly to the provision of bandages for use with a vacuum source. 

5 

BACKGROUND AND SUMMARY OF THE INVENTION 



The prior art contemplates that chronic wounds may be treated by 
providing a vacuum in the space above the wound to promote healing. 

10 A number of prior art references teach the value of the vacuum 

bandage or the provision of the vacuum in the space above the surface of a chronic 
wound. Several Russian language articles exist which establish the efficacy of 
vacuum therapy discovered in the 1980s, Examples of such prior art articles, each of 
which discusses the use of application of vacuum to a wound to promote healing, are 

15 as follows: Vacuum therapy in the treatment of acute suppurative diseases of soft 
tissues and suppurative wounds , Davydov, et al., Vestn, Khir., Sept. 1988 (The Sept 
1988 article"); Pathenogenic mechanism of the effect of vacuum therapy on the 
course of the wound process , Davydov, et al. Khirurigiia, June 1990 ("the June 1990 
article"); and Vacuum therapy in the treatment of suppurative lactation mastitis , 

20 Davydov, et al. Vestn. Khin, Nov. 1986 ("the Nov. 1986 article"). The Russian 
articles distinguish wound drainage from use of vacuum therapy for healing. The 
Russian authors report that vacuum therapy resulted in faster cleansing of the wound 
and more rapid detoxification than with the traditional incision-drainage method. The 
November 1986 Russian article describes the vacuum therapy techniques as 0.8-1 

25 atmosphere for 20 minutes at the time of surgery, and subsequent 1.5 to 3 hour 

treatments at a vacuum of 0.1 to 0,15 atmosphere, twice daily. These Russian articles 
teach the use of negative pressure to effect healing. The articles describe using 
several sessions per day, each lasting up to one hour, with a vacuum of 76-1 14 
mmHg. The Russian articles teach using this vacuum method to decrease the number 

30 of microbes in the wound. The June 1990 Russian article teaches that this vacuum 
therapy provides a significant antibacterial effect. The article describes the stepped 
up inflow of blood to the zone around the wound to lead to an increase in the number 
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of leukocytes reaching the focus of inflamation. Subsequent articles and patents 
further develop the benefits obtained with vacuum therapy. The prior art, therefore, 
teaches the benefit and value of a vacuum bandage. 

A vacuum bandage is a bandage having a cover which seals about the 
5 outer perimeter of the wound and under which a vacuum is established to act on the 
wound surface. This vacuum applied to the wound surface causes healing of chronic 
wounds. Typically, suction tubes are provided for drawing away exudate from the 
wound, and this suction may be used to create the vacuum under the cover. If the 
cover is a flexible cover, which is typically more comfortable for the patient, some 

10 sort of porous packing may be provided under the cover to provide the space in which 
the vacuum is formed. 

It would be desirable to incorporate in such a bandage a system 
configured to irrigate the wound surface and to withdraw the irrigation fluids without 
removal of the bandage. Accordingly, a wound care bandage is provided for use with 

15 a vacuum source, the bandage comprising a wound dressing member to be placed in 
contact with the wound surface. The vacuum source may be any source of vacuum 
including a vacuum pump and collection canister arrangement to which the bandage is 
coupled by a tube set. The dressing member either has an access port coupled to it or 
it is associated with an access port, the port being connected to the vacuum source. 

20 The dressing member, which illustratively is a relatively thin and flexible member, 

has a wound contacting surface and an opposite surface, and a plurality of channels or 
space providing passageways coupled to the access port to provide communication 
with areas of the wound surface. The wound contacting surface of the member 
illustratively includes spacers contacting the wound to define a suction space between 

25 the member and the wound surface. The member includes suction holes which 

communicate with the suction space formed by the spacers. The bandage includes 
passageways between the port and the suction holes. In some embodiments of the 
invention, the passageways are provided by a plurality of channels formed in the 
opposite surface and a cover positioned over the channels. 

30 In some embodiments, the spacers and suction space are defined by a 

plurality of channels formed in the wound contacting surface. Each of the channels 
formed in the wound contacting surface opens toward the wound surface and includes 
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side edges contacting the wound. 

In some embodiments of the invention, the dressing member has such a 
plurality of channels formed in patterns on both of the wound contacting surface and 
the opposite surface and the plurality of holes provide communication between the 
5 channels on both surfaces. In some embodiments, the channel patterns on the both 
surfaces are congruent or superimposed with both patterns radiating outwardly from 
the port and with the holes spaced radially along the channels. 

In some embodiments, the dressing member is made from a material 
which is to be trimmed conformingly to fit the wound. In some embodiments, the 
10 dressing member is relatively transparent such that the condition of the wound surface 
can be observed through the wound member. 

There is provided, therefore, a dressing for a wound, the dressing 
comprising a relatively thin flexible member which can be trimmed conformingly to 
fit the wound surface. A suction and irrigation port is associated with the dressing 
15 member, and a plurality of channels or passageways is formed in the member leading 
away from the port to provide connmunication between the port and areas of the 
wound surface. The dressing member is provided with a plurality of through holes in 
communication with the channels. A packing may be placed over the flexible 
member and a sealing film may be placed over the packing to seal around the 
20 perimeter of the wound to provide an enclosed space above the member in which a 
vacuum is formed by suction on the port. Irrigation fluid may be introduced to the 
port to impinge upon the wound surface and this fluid and wound exudate is removed 
from the space between the wound and the bandage member by suction applied to the 
port. It will be appreciated that the vacuum therapy and the irrigation therapy may 
25 take place without removal of the bandage. The illustrative member with the 

downwardly opening channels or spacers on the wound contacting surfaces provides a 
suction space which will uniformly apply the vacuum and the irrigation to the surface 
of the wound bed. 

The covered channels on the opposite surface and the holes through the 
30 member further contribute to the ability to uniformly apply the vacuum therapy and 
irrigation fluid to the wound surface. A relatively large portion of the wound surface 
will be exposed to the vacuum therapy and irrigation using the illustrative bandage 
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member. A large number of redundant passageways are provided for communicating 
from the access port directly to the wound surface. While some of the passageways 
may become blocked by exudate particles from the wound surface, other passageways 
will remain open for suction and irrigation. 
5 The illustrative bandage, therefore, provides a relatively thin, flexible, 

comfortable bandage member which can be trimmed conformingly to fit into a wound 
bed and apply vacuum therapy and irrigation uniformly to the wound surface. The 
illustrative covered channel passageways on the opposite (upper or outer) surface 
provide a multitude of clearly defined passageways leading from the access port to the 
10 through holes leading directly into the suction space under the member. 

Features of the invention will become apparent to those skilled in the 
art upon consideration of the following detailed description of preferred embodiments 
exemplifying the best mode of carrying out the invention as presently perceived. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 



The detailed description particularly refers to the accompanying 
figures in which: 

Fig. 1 is a part perspective part diagrammatic view of the wound care 
20 bandage showing the wound care bandage located on the leg of a patient and coupled 
to both a vacuum and an irrigation source through the use of a switch valve; 

Fig. 2 is a top view of a member of the wound care bandage showing 
the member including a vacuum/irrigation port, a plurality of channels radiating 
outwardly from the port, and through holes which extend through the member; 
25 Fig. 3 is an exploded view of one embodiment of the wound care 

bandage showing the member having a wound contacting surface and an opposite 
surface, a cover adjacent the opposite surface, tubing which connects to the port of the 
member at one end and to the vacuum and irrigation sources at another end, packing 
to be placed on top of the tubing and member, and a sealing film which closes and 
30 seals the bandage to allow a vacuum environment to be created; 

Fig. 4 is a top view of a portion of the bandage showing the cover with 
portions broken away and showing the member and the channels of the member 
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enclosed by the cover in order to form passageways extending away from the port; 

Fig. 5 is a sectional view taken along line 5-5 of Fig. 4 showing the 
tube which may be sealed to the port, showing a shallow cone of the port, and also 
showing the channels of the opposite surface and channels of the wound contacting 
5 surface and the holes which communicate between the channels; 

Fig. 6 is a top view of the portion of the member and cover shown in 
Figs. 4 and 5 after having been trimmed to fit the particular wound of the patient; 

Fig, 7 is a sectional view of the bandage within the wound of the 
patient showing the wound surface, the wound contacting surface of the member 
10 adjacent the wound surface, the cover adjacent the opposite surface of the member, 
the tubing coupled to the port of the member, packing, and the outer film coupled to 
the patient's healthy skin to seal the environment; 

Fig. 8 is another embodiment showing an alternate wound contacting 
surface of the member including spacers for contacting the wound surface to form an 
15 open space between the member and the wound surface; 

Fig. 9 is a sectional view taken along line 9-9 of Fig. 8 showing one 
spacer and a through hole of the alternate member; 

Fig. 10 is another embodiment showing an another wound contacting 
surface of the member including spacers or oblong ridges provided to form an open 
20 space between the member and the wound surface when the member is placed in the 
wound; 

Fig. 11 is a sectional view taken along line 11-11 of Fig. 10 showing 
one oblong ridge and through hole of the alternate member; 

Fig. 12 is another embodiment showing a wound care bandage having 

25 two ports; 

Fig, 13 is another embodiment showing an alternate opposite surface 
of the member having ridges radially spaced around the port to provide a means of 
flow for exudate being vacuumed from the wound and/or for liquid being dispensed to 
the wound through the port; 
30 Fig. 15 is yet another embodiment showing a bandage having a 

plurality of ports each coupled to a vacuum/irrigation tube to provide an evenly 
distributed suction force across the member; and 
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Fig. 16 is another embodiment showing a member of the bandage 
having a central aperture at the port of the member and channels extending radially 
outwardly from the central aperture. 



5 DETAILED DESCRIPTION OF THE DRAWINGS 



A wound care bandage 10 is provided for use with a vacuum and 
irrigation source 12, 14, respectively, as shown in Fig. 1. An illustrative vacuum and 
irrigation source 12, 14 is disclosed in Application Serial Number filed 

10 simultaneous with this application and assigned to the same assignee. This 
application is specifically incorporative herein be reference. 

Bandage 10 promotes the healing of a large wound 16 (shown in Figs. 
3 and 7) by providing vacuum therapy to the wound 16 to promote blood flow and 
remove exudate from a wound surface 18 of the wound 16 and by providing for 

15 irrigation of the wound 16 with fluids such as saline, for example. Reference is also 
made to co-pending with this United States Patent application serial number 
09/369,1 13 filed August 5, 1999 and titled Wound Treatment Apparatus . This 
pending application which is owned by the assignee of this present application is 
specifically incorporated herein by reference. 

20 As shown in Fig. 3, wound care bandage 10 comprises a thin, flexible 

wound dressing member 20, shown in Fig. 2. Member 20 is made of a medical grade 
silicone or other type of elastomer which is pliable. Two companies, for example, 
which manufacture such medical grade silicone are GE Silicones and NuSil 
Technology. It is within the scope of this disclosure, however, to include a wound 

25 dressing member made of any type of thin, flexible material. Member 20 may be 

molded to include an ti -microbial constituents. For example, it is within the scope of 
this disclosure to impregnate member 20 with silver ions which are known anti- 
microbials. The following PCT publications illustrate the use of anti-microbials in 
various products and are incorporated herein by reference: Antimicrobial Plastic 

30 Closures for Drinking Containers , WO 00/26100; Antimicrobial Contact Lens Case , 
WO 00/038552; Antimicrobial Fabric and Medical Graft of the Fabric , WO 00/32247; 
Antimicrobial Suturing Ring for Heart Valve , WO 00/30567. 
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As shown in Fig. 2, wound dressing member 20 is illustratively 
rectangular in shape. However, it is within the scope of the this disclosure for 
member 20 to be any suitable shape. Further, member 20 may be cut to fit any size 
wound 16, as shown in Figs. 4 and 6. Member 20 is illustratively molded with a 
5 thickness of 0.080 inches. Illustratively, member 20 is made from a silicone of a 
Durometer 50A which is flexible with a thickness of 0.080 inches. It will be 
appreciated that the channel or passageways formed in the member will further 
contribute to its flexibility. 

Member 20 includes a wound contacting surface 22 and an opposite 

10 surface 24. Wound contacting surface 22 or portions thereof contact the wound 

surface 18 as shown in Fig. 7. Looking to Fig. 2, it can be seen that opposite surface 
24 includes a central vacuum/irrigation port 26 and plurality of channels 28 extending 
radially away from port 26. Illustratively, each channel 28 is 0.030 inches wide and 
0.030 inches deep. It is within the scope of the disclosure, however, to include 

15 channels 28 of the opposite surface 24 having other width and depth. Port 26, as 
shown in Fig. 5, includes a shallow cone 64 in order to induce fluids dispensed 
through a vacuum/irrigation tube 13 from the vacuum and irrigation sources 12, 14 to 
flow evenly into channels 28. In an alternate embodiment shown in Fig. 16, an 
alternate port 86 includes an aperture 88 formed through member 20. In the Fig. 16 

20 embodiment, the port communications directly with the suction/irrigation space 
between the member 20 and the surface of the wound. 

Vacuum/irrigation tube 13 is provided coupled to the port. The tube 
13 may be molded as part of the member 20 or attached to the member by welding, 
adhesion or other known techniques. The tube is preferably made of silicone, 

25 however, it is within the scope of this disclosure to include a vacuum/irrigation tube 
made of other medically suited materials. Opposite surface 24 further includes 
channels 30 which are concentric with port 26, as shown in Fig. 2. 

Wound contacting surface 22 includes a plurality of channels 32 which 
radiate outwardly from the center of member 20 similar to channels 28 of opposite 

30 surface 24. Similarly, wound contacting surface 22 also includes a plurality of 

channels 34 concentric with the center of member 20. Each channel 32, 34 of wound 
contacting surface 22 opens toward the wound surface 18 and includes outer edges 42 
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which contact the wound surface 18 or which act as spacers to provide space between 
the member 20 and the wound surface. Illustratively, the channels 32, 34 of wound 
contacting surface 22 have the same dimensions as the channels 28, 30 of opposite 
surface 24. In other words, illustratively channels 32, 34 of wound contacting surface 
5 22 are 0.030 inches deep and 0.030 inches wide. However, it is within the scope of 
this disclosure to include channels 32, 34 of surface 22 to have other width and depth. 

Through holes 36 are provided in member 20 for communication 
between the channels 28, 30 of the opposite surface 24 with the channels 32, 34 of the 
wound contacting surface 22. As shown in Fig. 2, holes 36 are illustratively 

10 positioned to lie within concentric channels 30, 34 of each respective surface 22, 24 of 
member 20. Holes 36 are illustratively 0.020 inches in diameter and are illustratively 
spaced approximately 0,500 inches apart along channels 28, 30 of each respective 
surface 22, 24. It is, however, within the scope of the disclosure to include holes 
having other suitable size diameter and other spacing. 

15 Channels 32, 34 of wound contacting surface 22 provide open spaces 

40 between the wound surface 18 and member 20, as shown in Fig. 7. Open spaces 
40 are defined by each channel 32, 34 of wound contacting surface 22, each outer 
edge 42 of channels 32, 34, and wound surface 18. Each through hole 36 of member 
20 opens into the open spaces 40 formed by channels 32, 34. Open spaces 40 allow 

20 vacuum source 12 to establish a generally uniformly distributed vacuum therapy to 
draw exudate from the wound 16 into the channels 32, 34 of wound contacting 
surface 22. 

It is within the scope of this disclosure to provide spacers 46, for 
example, shown in Figs. 8 and 9. Spacers 46 protrude outwardly from wound 

25 contacting surface 22 to contact wound surface 18. Open spaces 40 are provided 

between spacers 46. As shown in Fig. 9, each spacer 46 has an illustrative depth of 
approximately .030 inches. However it is within the scope of this disclosure to 
include spacers having other suitable dimensions which provide open spaces 40. As 
with member 20 including channels 32, 34 on wound contacting surface 22, holes 36 

30 of member 20 including spacers 46 are positioned to open into the open spaces 40. 

Further, it is within the scope of this disclosure to include member 20 
having other types of spacers on wound contacting surface 22 which creates open 
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spaces 40 when wound contacting surface 22 is adjacent the wound surface 18. In 
another embodiment, as shown in Figs, 10 and 11, oblong ridges 50 are provided on 
wound contacting surface 22. Ridges 50 are similar in shape and function to spacers 
46. Ridges 50 protrude away from member 20 and contact wound surface 18 when 
member 20 is place on wound surface 18 to provide open spaces 40 between wound 
surface 18 and member 20 to establish a generally uniform vacuum across the wound 
surface 18. As shown in Fig. 11, each ridge 50 illustratively has a preferred depth of 
.030 inches, however, a ridge having other suitable dimensions is within the scope of 
this disclosure. As illustrated by channels 32, 34 of wound contacting surface 22, 
spacers 46, or ridges 50, it is within this disclosure to include other structures which 
acts as spacers to create open spaces 40 between the wound surface 18 and member 
20 when member 20 is placed on the wound surface 18 to distribute suction and 
irrigation generally uniformly throughout the wound 16. 

Bandage 10 further comprises a cover 52 for opposite surface 24 of 
member 20. Cover 52 is provided to cover channels 28, 30 of opposite surface 24. 
Cover 52 and channels 28 of opposite surface 24 cooperate to form passageways 56, 
as shown in Fig. 7, extending away from port 26. Passageways 56 are also formed by 
the cooperation of concentric channels 30 of opposite surface 24 and cover 52. Cover 
52 is adhered to member 20 through the use of an adhesive or other suitable means. It 
will be appreciated that the covered channels 28, 30 provide an ideal way to fabricate 
a multitude of passageways 56 communicating with the wound surface. In an 
alternate embodiment, passageways 56 are formed by cooperation of ridges 54 on 
opposite surface 24 of member 20, rather than channels 30, and cover 52, as shown in 
Figs. 13 and 14, for example. It is within the scope of this disclosure to include a 
bandage 10 forming other passageways 56 extending away from port 26. Holes 36 of 
member 20 having ridges 54 are located within passageways 56 of bandage 10 similar 
to holes 36 of member 20 having radial channels 28 and concentric channels 30. 

It will be appreciated that the illustrative cover 52 may be provided 
with scale marking for gauging the wound size or healing progress. Circular 
markings may be added at .5 cm or 1.0 cm intervals to provide convenient measuring 
of the wound and healing progress. 

As shown in Figs. 3 and 7, bandage 10 further includes gauze or other 
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suitable packing 58 which lies on top of cover 52 and is provided to fill the wound 16 
up to the surface of the patient's healthy skin 60. A sealing film 62 of bandage 10 is 
placed over packing 58. Film 62 is provided to cover the entire wound 16 and to 
extend across and attach to the patient's healthy skin 60, as shown in Figs. 1 and 7. 
5 Preferably, film 62 is an occlusive or semi-occlusive material which allows water 

vapor to permeate through. Because of this characteristic, the film 62 is referred to as 
Moisture Vapor Transmission Rate film or MVTR film. The products Tegaderm™, 
made by 3M, and OpSite"^^ by Smith and Nephew can be used for film 62, for 
example. The product OpSite™ is a semi-permeable film. Film 62 is approximately 

10 0.003 inches thick, however, it is within the scope of this disclosure to include any 
occlusive or semi-occlusive film 62 having other thickness. 

As shown in Fig. 7, vacuum/irrigation tube 13 or an extension added to 
the tube 13 extends over the edge of member 20 and cover 52 and out from under the 
edge of the sealing film 62. In use, irrigation source 14 delivers liquid through tube 

15 13 to port 26 and onto the top of a shallow cone 64 of member 20 which extends 

upwardly as shown in Figs. 5 and 7. Cone 64 acts to spread the liquid out through the 
passageways 56 formed by the cooperation of channels 28, 30 (or ridges 54) and 
cover 52. The fluid moves radially out through passageways 56 to holes 36. The 
fluid then moved down through holes 36 to open spaces 40 to impinge on wound 

20 surface 18. 

A switch valve 66 is illustratively provided, as shown in Fig. 1, to 
allow a user to switch between the use of the vacuum source 12 and the irrigation 
source 14. It will be appreciated that mechanism other than the switch valve 66 may 
be used selectively to couple the vacuum source or the irrigation source to the 

25 bandage. Simple tube clamps, for example, may be used selectively to open and close 
the tube set provided with the bandage 10. When valve 66 is switched to operate the 
vacuum source 12, the vacuum suction draws exudate into the open spaces 40 and up 
through the holes 36. The exudate is then drawn radially inwardly through 
passageways 56 toward port 26 and finally through tube 13. Although illustrative 

30 bandage 10 includes one central port 26, it is within the scope of this disclosure to 

include multiple ports 70, as shown in Figs. 12 and 15, for example. Bandage 10 may 
make use of two ports 70 located at opposite ends of member 20, as shown in Fig. 12. 
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Altemately, as shown in Fig. 15, bandage 10 may make use of a plurality of ports 70 
spaced throughout member 20. It is contemplated that, in some embodiments having 
two ports, one port may be used for suction or vacuum therapy and the other port may 
be used for irrigation therapy. 
5 It is contemplated that irrigation source 14 may be operated to provide 

irrigation fluid at various selected pressures. It is also contemplated that the bandage 
10 and dressing member 20 may be provided in various sizes and shapes. The 
dressing member 20 may be reused with a single patient. It is also contemplated that 
the dressing 10 may be used with manual irrigation (nurse uses the syringe manually) 
10 as well as the powered syringe 14. 

Although this invention has been described in detail with reference to 
certain embodiments, variations and modifications exist within the scope and spirit of 
the invention as described and defined in the following claims. 



